A one-pot and efficient approach to the synthesis of dialkyl 2-[1-[(alkoxycarbonyl)anilino]-2(1H)-(isoquinolin-2-yl) (or -quinolin-1-yl or -pyridin-1-yl)]-2-butenedioates is described. This method involves a three-component reaction between isoquinoline, quinoline or pyridine, dialkyl acetylenedicarboxylates and N-phenylcarbamates under solvent-free conditions, without using any catalyst and at room temperature. The mild reaction conditions and good yields of the products exhibit the synthetic advantage of this method.
Introduction
The enlargement of green environmentally compassionate synthetic procedures has been a topic of considerable concern over the past few years both in academia and in industry [1] . Especially, solventfree reactions and reactions in water are of increasing interest. The replacement of conventional solvents with water or under solvent-free conditions, is one of the most interesting basic approaches along these lines. The isoquinoline skeleton is found in a large number of naturally occurring and synthetic biologically active heterocyclic compounds [2, 3] . In particular, 1,2-dihydroisoquinoline derivatives act as delivery systems that transport drugs through the otherwise highly impermeable blood-brain barrier [4, 5] . Isoquinoline derivatives also exhibit sedative [6] , antidepressant [7, 8] , antitumor, and antimicrobial activities [9 -11] . Here we describe an efficient one-pot and method for the synthesis of 1,2-disubstituted 1,2-dihydroisoquinoline derivatives via the reaction of isoquinoline (1), a dialkyl acetylenedicarboxylate 3 and a N-phenylcarbamate 2 under solvent-free conditions at room temperature (Scheme 1).
Results and Discussion
The reaction of isoquinoline (1) , N-phenylcarbamates 2, and dialkyl acetylenedicarboxylates 3 proceeds smoothly under solvent-free conditions at room temperature to produce dialkyl 2-
The structures of the compounds were apparent from the 1 H NMR, 13 C NMR and IR spectra which are in agreement with the proposed formulae. The 1 H NMR spectrum of 4a showed all expected signals at δ = 1.00, 1.73 and 4.16 ppm for the propyl moiety, two singlets at δ = 3.70 and 3.83 ppm for two methoxy groups and a singlet at δ = 6.80 ppm for the olefinic poroton, along with characteristic signals for the isoquinoline and phenyl moieties. The proton-decoupled 13 C NMR spectrum of 4a showed 21 signals in agreement with the proposed structure.
A tentative mechanism for this transformation is proposed in Scheme 2. It is conceivable that the initial event is the formation of a 1 : 1 zwitterionic intermediate 5 from isoquinoline and dialkyl acetylenedicarboxylate [12] which is subsequently protonated by the N-phenylcarbamates 2 and then attacked by the conjugate base of the carbamate to produce 4 (Scheme 2).
Under similar conditions, the reaction of quinoline and pyridine with dialkyl acetylenedicarboxylates in the presence of N-phenylcarbamate led to di- 
Conclusion
In conclusion, we have described a convenient one-pot route for the synthesis of 1,2-disubstituted nitrogen-containing heterocycles, by reaction of isoquinoline, quinoline or pyridine, N-phenylcarbamates and dialkyl acetylenedicarboxylates under solventfree condition and at r. t. The advantages of our work are that the reaction is performed under solvent-free and mild condition, without using a catalyst.
Experimental Section
General 1 H NMR and 13 C NMR spectra were obtained with a Bruker FT-500 spectrometer in CDCl 3 , and tetramethylsilane (TMS) was used as an internal standard. Mass spectra were recorded with a Finnigan Mat TSQ-70 spectrometer. Infrared (IR) spectra were acquired on a Nicolet Magna 550-FT spectrometer. Elemental analyses were carried out with a Perkin-Elmer model 240-C apparatus. The results of elemental analyses (C, H, N) were within ±0.4 % of the calculated values. Acetylenic ester, isoquinoline, quinoline and pyridine were obtained from Fluka and were used without further purification.
General procedure for the preparation of compounds 4a-f, 7a-d and 8
To a magnetically stirred mixture of an Nphenylcarbamate 2 (2 mmol) and a dialkyl acetylenedicarboxylate 3 (2 mmol) was slowly added isoquinoline (1) (or quinoline or pyridine) (2 mmol), and the reaction mixture was stirred for 4 h at r. t. After completion of the reaction as indicated by TLC, the residue was purified by chromatography over silica gel (Merck, 230 -400 mesh) using an n-hexane-AcOEt mixture (5 : 1) as eluant, to afford the pure adducts. (2) 
Dimethyl 2-[1-[(propoxycarbonyl)anilino]-2(1H)-isoquinolin-2-yl]-2-butenedioate (4a)
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Diethyl 2-[1-[(propoxycarbonyl)anilino]-2(1H)-isoquinolin-2-yl]-2-butenedioate (4b)
Diethyl 2-[1-[(isopropoxycarbonyl)anilino]-2(1H)-isoquinolin-2-yl]-2-butenedioate (4d)
Dimethyl 2-[1-[(cyclohexoxycarbonyl)anilino]-2(1H)-isoquinolin-2-yl]-2-butenedioate (4e)
